



fifl ffi ! "$# %!&(')" ffi %*,+.-ff/0- fi!& 12')32465!%-7'8/,9
:<;>=0?A@CBEDGFIH0JLKMBONMPQ@ER0H0JTSVUWPQ@EXY:<JP[Z]\6Z
^6_a`,bc_edgfih jlkcknm oqpsrqtvu2wqtsxqx

























































































W I A S





















































































































































































ÁEÉAÃÅM¿Ôº fl ÃGÁÄ¿)5ÁÄ¿)¶Ë67A¾'ffiÔÃ&8 Å9A¾¿ ËAº:$ ÉA¿)CÉ6fl ÃíÁ!*;'A¿)â¿ ËÁ¼ÉAÃ7ºÄ¿ ¾7»ffi<ÁÄ¿)¶Ë=
¿ ËAÅ,»AºÄÁ&fl«¿<)>*?fl«ÃÔÃ@aËeÁ'9fl!(GÃGºOºÄÃGº+BAC(fl'9)*MÉAÃGÅfl WÅ9¶¾¿ ËAºff¿ Ë	Á!$D ÅM¿ ¾ÀÃlËAºÄ¿)¶ËAºE
$ÃF¶ËAºÄ¿ÔÅMÃflGHIfl«ÁÄÃGºÄ¿<aËBÈºJ$Ã)0ÈºJ*ffiÔ¿ ËAÅfl«¿)Kffi(fl«ÅM¿ Ë9ÁOÃGº+ML¦»9flffLËA¿ÔÁÄÃI »M¾ÀÃ
ºCÉAÃl¾7Ã¿Âºí½9ÈºÄÃGÅ6¶Ë »MËAºÄÁflÄ»ffiGÁ¼»9fl ÃGÅB¶ËAºÄÁfl¿ ËAÃGÅBN¦Ã<a»MË9
* Áfl«¿<aËffi1A»ffi"ÈÁÄ¿)¶ËAº:nÁEÉAÃ
Å9A¾¿ ËO+:AffiflcºÄ¿ ¾'ffiÔ¿)G¿ÔÁ!*EP$ÃºÄº¼»M¾7Ã¢Á¼É9ÁWÁ¼ÉAÃ7Á¼ÉAÃflÄ¾#P¶ËAÅ,»ffiGÁÄ¿)A¿ÂÁ!* ÁÄÃlËAº ffifl É9º
aËA¿Ôº¼ÉA¿ Ëffi1BQOR×ÅM¿<1¶Ë9#âÃlËaÁfl ¿ÂÃGºaËAÅVÁ¼É9Á¦Á¼ÉAÃaËA¿Ôº aÁfl4('*¿Ôº¿ ËAÅMÃ' ÃlËAÅMÃlËaÁ# ÁEÉAÃ
ÁOÃl¾'MÃfl ÈÁ¼»9fl«Ã+

ÃS'9fl«ÃGºOÃlËaÁ7Ë¶»M¾7Ãfl ¿>#ºÄ¿ ¾7»ffi<ÁÄ¿)¶ËAºEaÃfl«¿.T*¶¿ Ëffi16¶»9flULËA¿ÂÁOÃ/I »M¾ÀÃ
ºCÉAÃl¾7Ã ¿ Ë?ºOÃGº/$ ÉAÃfl ÃVW)aºOÃGÅffiRTfi(flO¾ º  »AÁÄ¿)¶Ë
¿ÔºX¿)<a½ffiÔÃ+YA0»9fl«Á¼ÉAÃflfl«ÃGº¼»ffiÔÁÄº
ÅMÃl¾Z¶ËAºÄÁfl ÈÁÄÃ7Á¼ÉAÃffÃ&Q²ÃGÁÄ¿)aÃlËAÃGºÄºÁ¼ÉAÃ ¾7ÃGÁ¼ÉffiAÅ$¿ Ë[¶¾'M»AÁÄ¿ Ëffi1 ÁEÉAÃ ÉAÃÁíÁ&fl aËAº!ÝÃfl
¿ Ë=¶¾'ffiÔÃ&8X1(fl!$cÁEÉ/'9'9Ifl Á¼»Aº »AºOÃGÅ6¿ Ë\fl!*AºÄÁP1ffifl!$cÁ¼ÉO+
] ^
 Ł~cV|z| Łc
)	?,S,PXY:<J0K aJ²SVJ,H0; PQ@E:ÝD eXqBO:<;H0XE¼:Y?AJ ? F0P
E@ eJ²B9×P@¦:YJDæ?¶; :0X<P/ 
:(:!a@¼H²B¢F!NMPffR²P<
Dl?A; P :²?






EF|R.EF0P6aH_Q?,D F0@ eX B",:; P EF0?,Scb.d ef *ffffig eJ²S	R.EF0P
:LFffLBO: DeX0N+
: ?¶@ E@aJ²B:²?¶@ >#ih\j 'â; P¼F0?,SBb.khffi 
3ffig(¼?;·PJff¼:Y?¶JmlEHTB W?ffP/e; :0XYPaBlZâ=0?A@
; EPQ@E:=aXÝB8¦:EF : BO?+E@E?+:0:ÝDEFLP@E;.aX²Dæ?¶J²SIH²D<¼:YN,:9n¶B eJ²S(a@GS EPÈD F0JL:ToMH0PaB a@EP ÈN+a:YX=aR0XYP;n :<Jff
DlXYH²SI:<J0K ¼F0P:p²J0:¼P7PX<P; PJ;·PEF0?,Sqb"a:r * g #ÙH²BÄPaS:YJsb.de%f1*fiIg ' eJTS EF0P%p²J0:¼P¢NM?¶XYH0;·P
;·PEF0?,StbD 
-Ju
ffg>#ÙHTBOPaS:YJvb.khffi 3(g$'GZwjWF0P$P/ff¼PJ²BÄ:Y?AJ ?ÀBOHTD FBaJ²S(e@CS ; P EF0?,S0B E?
; EPQ@E:=aXÝB ¦:EF eJ0: BO?+E@E?+:0:ÝD EF0P@¼;.eX Dæ?AJ²S,H²D<E:<NI:	D eJR²P·BE@ e:<KAF×?A@Aa@GS ×?A@ BO:<; :0X<P









E; PQJffí? eJL:ÝBO?+E@¼?6:0: D;.
EP@¼:=aXÝB¦:¼F0:YJ
Dl?A; :0X<P/K¶P?A; P E@E:<PaB ¶B EFLP e@EP:0:ÝD eX¦:YJ:YJ²S,H²B¼@E:=aX>
:(:0X<:ÝD
E:Y?¶J²B BOH²DGF ¶B Dæ@ LB eX
K¶@E?
EF%#gBOPP$=:YK0Z 
'ff:ÝB7KAPJLP@aXYX ; H²D F; ?A@¼P:<JINM?¶XYNMPaSqZBji? EF0P.aH(EFL?A@GBx "IJL?¦X<PaSIK¶P9n
PQNMPJ ×?¶@>W? SI:<; PJ²BÄ:Y?AJfleXnSI?A;.a:YJ²Bn1aXYX EF0P6;·PEF0?,SLB :0@¼PN,:Y?AHTBOXSIPÈBEDæ@¼:YR²PaSV:<JEF0P6X<:
PQ@¼H0@EP a@EP @¼PaB¼@E:ÝDEPaSE? BÄ:Y; :0X<P DæX=¶BEBÄPaB8?ÀSI?A; e:YJTB











H0@·KA? aX¢: B ¼F0P ×?¶@E; H0X=
E:<?AJ? Wp²J0:¼P	NM?¶XYH0; P BEDGF0P; P EF!
.::0XY:<PaB ¼? 
:(:!a@¼H²B
K¶P?A;·PE@¼:YPaBBÄH²DGF AB ¼F0Pí?AJ0PSIP:0: D<EPÈS8:YJ =:<K0Z>ffin,Dæ?¶J²BO: BE:<J0Kff?nBÄPNMP@aX²SI:<}sPQ@EPJ;.
EP@¼:=eX
S,?A;.a:YJ²Bn²BO?A;·P7? ¦FL:ÝDGFVFflÈNMPfiaJ0:ÝBÄ?6E@¼?6:0: D&¼F0P@E; eXâDl?AJ²SIHTD<E:<NI:[ZDjWF0P BEDGF0P;·PffBOF0?¶H0XÝS
R²P BeRLXYP aJ²S ¶DDæH0@ ¼P&×?A@ eJ.W? SI:<; PJ²BÄ:Y?AJfleX?:²?AXIF0PÈSI@aXSI?¶;.e:<JSI:ÝB¼Dæ@EP¼:`_PÈS:YJE?
 Dæ?¶J²B¼@e:<J0PaS~d¢PXEeH0Jfl  E@E:EeJ0K¶H0X=
E:<?AJ #gBOPPffiMPÈDAZ,Z.')BOHTD F AB :0@¼?eN,:ÝS,PaS
R EF0P$K¶@E:ÝS
K¶PJ0P@ ¼?A@?9iIffi`Xb ffiMF0P
*(Ig ZjWF0P·BEDGF0P; P SIPN,:ÝBÄPaS	:YJ|?¶H0@ :L@EPaBÄPJff e@ ¼:ÝDæX<P8F!¶B&¼F0P AS7
N+aJff eKAP ? ,:YPX SI:YJLK ADDæHL@¼P6@EPaBÄH0XCB ¦:EF0?¶H( aJff.×H0@ ¼F0P@í@EPoMH0:Y@¼P; PJGB ¦:¼F	@EPÈB:²PaD<
¼? ¼F0PffKA@¼:ÝSn0PNMPQJ ×?A@íNMP@  X=a@EK¶P aJ0:ÝBÄ?6¼@E?6:  AD<¼?A@CB&#×:YJffiMPaDAZ30Z;  P&:L@EPaBÄPJff¦J,H0; PQ@E:ÝD eX
@¼PaBOHLXGB×?A@>¼F0P SI?A; e:YJ? =:YKLZ (n1¦F0P@¼P9ns:YJcn EF0P6;.
EP@¼:=aX!xÔB EF0PQ@E;.aXDæ?¶J²SIH²DE:YN,:















































=:YKAHL@EP +0 /,:ÝBI; ; P¼@E:<DS,?A;.a:YJ@EP:L@EPaBÄPJff¼:YJ0K |KA@¼?
EF%::!e@ EHTBH²BOPÈS :YJ BO:<XY:ÝDl?AJ
D e@ERL:ÝSIP BÄ:YJ0K¶XYP6Dl@ LBaXK¶@E?
EF R :LFffLBO: DeXN+:²?A@ E@ eJ²B:²?A@  #!h\j 'CZjWF0P6K¶P?A;·PE@A :ÝB
6; ?,SI:<p²PaSNMPQ@GBO:<?AJ$?ffb ffiffih 3Pn²=:<K0Zff3(g«Z
 PDæ?AJ²BÄ:ÝSIPQ@ KAPJLP@aX>W? SI:<; PJ²BÄ:Y?AJfleX: ?¶X,F0PaSI@ eXffS,?A;.a:YJ²B:<JR²?6EF a e@AEPaBÄ:=aJ aJ²S
DIX<:YJ²SI@¼:ÝDaX²Dæ?M?¶@GSI:<J!¼PaB>#«BÄPP 7B¼BOH0; :E:Y?¶J.#9  'cR²PX<?




EPaBnMBOH0RTBOPoMH0PJEX7SIPÈBEDæ@¼:YR0:<J0K ¼F0PcJ0PaDæPÈBEB@a@ ff; ?,SI:<pqD
¼:Y?¶J²B ×?¶@?EF0P D¶BOP EFfl EF0P W?
ÄSI:<; PJ²BÄ:Y?¶J!eX¶SI?¶;.e:<J8Dl?AJ²BE:¼H(EPÈB1EF0P Dæ:<@GDæH0XEe@ :0@E?lEPÈD<E:<?AJ
?
aJ 
/I: B,; ; P¼@E:ÝDSI?A;.a:YJ|:<J D<IX<:YJ²S,@E:ÝD eXnDæ?M?A@CSI:YJ!
EPaB #gBOPP ffiMPÈDAZ]IZ>7'CZ DDæ?A@CSI:YJLK E?
?¶H0@  ×?A@¼P; PJE:<?AJ0PÈSKA?5eXÝBn :<J$?A@GS,P@E? F!NMP EF0P ²P/,:YRL:YXY: E?·SI: BEDæ@¼PE:y_P¢K¶PJ0P@ eX :²?AX 
FLPaSI@aXSI?A; e:YJTB
n WP ×?¶H0J²S ?AHL@mp²J0:¼P7NM?AX<H0; PíB¼D F0PQ; P¦?AJ eJ$H0JTBE@¼H²D<¼H0@EPaS$Dæ?¶J²B¼@a:YJ0PaS





EF0P; E: DeXL; ?,SIPXq:ÝB¦B ¼PaSV:<J ffi[PaDAZ:fln(EF0P
pTJ0:¼PNM?¶XYH0;·PffSI:ÝB¼Dæ@EP E:`_ E:<?AJ : B¢S,PaBEDæ@¼:YR²PaS :YJffiMPÈDAZ>Cn(×?AX<XY?
WPaS Rff.EFLP&:L@EPaBÄPJff ¼:Y?AJ aJ²S







:<J ffi[PaDAZYIZ,Z «J ffi[PaDAZYIZ)n  P SIPaBEDl@E:YR²P¼F0P
;·?,SI: pqD E:<?AJ:YJ%EF0P D¶BOP|?
 D<,XY:<J²SI@E: DeX
Dl?M?A@GS,:YJ!
EPaBlZ ffi[PaD<E:<?AJ 3:ÝB·SI:YN,:ÝSIPÈS :YJE? ¼F0@EPP BÄH0R²BÄPaD<E:<?AJ²B0~jWF0PE?M?¶XÝB H²BÄPaS :<J EF0P
:<; :0X<P;PQJff E:<?AJ a@EP¼F0PíDæ?AJEPQJffCBi?
13LZ.(n7¼F0P¦Dl?A; :!a@E: BO?AJ6?
q?AH0@J,H0; PQ@E:ÝD eXA@¼PaBOHLXGB ¦:EF

















¦FLP@EP  @EP :0@EPaBÄPJGB>aR²BO?¶XYH(¼P ¼P; :²P@















;.¼P@E:EeXfl neJ²S : B Zp²J0:EP7:<J²SIP/ BÄPZ 
P
Dl?AJ²BÄ:ÝSIP@ EF0P D¶BOP ¦F0PQ@EP EFLP EF0P@¼;.eXDl?AJ²SIHTD<E:<NI:.¼PJ²BO?¶@7:ÝB VS,:=eK¶?AJ!aXc;.¼@E:/ ¦:EF


























R|KA@ :0FL:EP ×PXn1¦F0PQ@EP EF0Pp²R²P@GB a@EP eXY:<KAJ0PÈS :<J|?AJ0P :fle@ ¼:ÝDæHLX=e@ÀSI:Y@¼PaD<E:<?AJ{nq@EPaBÄH0X¼:YJ0K
:<J% EFLP@E;.aXíDæ?AJTSIH²D<¼:YN,: EPQJ²BO?¶@ ?fiEFLP ×?A@¼; #NflIZfl 'GZ  P
:(:0X EF0PBp²J0:EP	NM?¶XYH0;·P
B¼D FLP; P SIPNMPQXY?6:²PaS|:YJ EFLP :0@EPÈBOPJ :!:²P@fiE?|J,H0; P@¼:ÝDaXYX $:YJ,NMPaB¼:YK 
EP ¼F0P :YJ  ²H0PJ²DlP?






: PQ@n WP ;."MP EF0P×?¶XYXY?
































jWFLP EP; : PQ@¼H0@EPN$:ÝB AB¼BOH0;·PaS ¼?	R²P$Dæ?¶Jff¼:YJ,H0?AHTB&EFL@E?AHLKAF0?¶H( EF0P PJE:<@EP SI?¶;.e:<J 7Z
ac?¶Jff¼:YJ,H0:$? ¼F0P8J0?¶@E;.aXDl?A; :²?AJLPJffí? ¼F0P6F0P













































 P·Dæ?AJ²BÄ:ÝSIPQ@& ? :²PaB7?í?AHEP@ffR²?AH0JTS(e@ADæ?AJTSI:¼:Y?AJTB
nJfle; PXqd¢:Y@¼:ÝDGF0XYP eJTS?e ?¶R0:YJ
Dl?AJ²SI:E:<?AJ²BlZmjâ? EF!
¢PQJ²Sn(WP SIPÈDæ?A; :²?[BOP_^, ¶DDæ?A@CSI:YJLK ¼?.#9  fl7' 0








































































 E@ eJ²BÄ:¼:Y?AJDæ?MP ;$Dæ:<PJZ
 PW@¼PaB¼@E: D<â?AH0@CBOPX<NMPaB1E?EFLPWBÄ:Y; :LXYP:<Jff¼P@ ¶DæP eJTS8R ?¶H0J²S(a@ )Dæ?AJ²S,:E:<?AJ²B #6fl,Z '?aJ²S #NflIZD3'n
@¼PaB:²PaDE:YNMPQX9naBÄ:YJ²DæP EF0P 6BOH;$DæP ×?A@?¶H0@ :0H0@A: ?[BOPí?!×?A@¼;HLX=¼:YJ0KaJ²S6JIH0;·P@E: DeX<X¦NMP@¼:C  
:<J0K Sp²JL:EPNM?AXYHL; P7B¼D FLP; P7:<J	BÄ:¼H!¼:Y?AJTB¦:EF eJ0: BO?+E@E?+:0:ÝD>¼F0P@E; eXâDl?AJ²SIHTD<E:<NI:[Z=0?A@
¼F0Pff:ÝBÄ?6E@¼?6:0: DffDABÄP9n0;.eJ SI:<}sPQ@EPJ¦:YJEP@ ADæP eJTSVR²?AH0JTS(e@A	Dl?AJ²SI:E:<?AJ²Ba@EP6Dl?AJ²BÄ:ÝSIP@¼PaS
:<J EFLP\p²JL:EP NM?AX<H0; P)BEDGF0P; PaBE@EP EPÈS :<J b  
-Ju
fiffig«Z$=0?A@p²JL:EP NM?AX<H0; P B¼D F0PQ; PaB¦:EF
JL?AJ0X<?,DeX¦:<Jff¼P@ ¶DæP aJ²SR²?AH0J²Se@ Dæ?¶J²SI:E:Y?¶J²B6SIH0P E? SI:<}sHTBOP<gKA@  @AS,:=¼:Y?¶J R²P PPJ















@¼P:0@¼PaBOPJGBEF0P6:<Jff¼P@EJ!aXPJ0PQ@EK6? EF0P6@¼PaB:²PaD<¼:YNMP ;.¼P@E:EeX!n eJTS
aJ²S 
fl
nI:YJ·KAPJ0PQ@eXin0SIP : PQJ²S ?AJ.E:<; PlZffiM:YJ²DlP ¼:Y; PSIP:²PJ²S,PJ²DæP7: BWSIPÈDæ?AH(:LXYPaS ×@¼?A; EF0P
aJ0:ÝBÄ?6¼@E?6:: BEBOHLPaB6Dæ?AJTBO:ÝS,P@EPaS :YJ EF0: B&:!
:²P@n WP @¼PaB¼@E: D<8?¶H0@GBÄPXYNMPaB E?¼F0P$B ¼:Y?AJfle@ 
D ABOP[Z  /ff¼PJ²SI:<J0K EF0P B¼D F0PQ; P>E? EFLP&¼@aJ²BO:<PJffíD ABOP)DeJR²P ¶DDæ?¶; :0XY: BOF0PÈS:YJ.EFLP8H²BÄH!eX
 9n²BOPP;nIPMZ K0Z7bD 
-Ju
fiCnacFâZ!«\ginb =2rK 9nPkh ffffig Z
 
e|lŁn} az|{ } |a~}íŁffíŁc
fiffifl  "!$#&%('*),+&!$-,./+0!21341657+*89);:<1ffi=>.?!@3ffi#










P@¼P9n PWR0@¼:YP  fl7@EPN,:YP BO?¶; P SIP
p²J0:E:<?AJ²B
aJ²S :0@E?+:²P@ ¼:YPaB>EFfl a@EP$BÄH0R²BÄPo HLPJff¼XH²BOPaS :YJ EF0P ×?¶@E; H0X=
E:<?AJ|?¼F0Pp²J0:¼PNM?¶XYH0;·P
B¼D FLP; P×?A@EF0PfieJL:ÝBO?+E@¼?6:0: DD ABOP[Z
=0?¶XYXY?





















 ¶BEBOHL; :(E:<?AJ²Bn²BOH0RTBOPoMH0PJEX SIPQJ0?6¼PaSVR #id I 'CZ
JLK&MHNOMPK
[RQ,SUT*S
=0?A@WV DX  <flZYn0X<P<[]\ffSIPJ0?+EP^V SI:Y; PQJ²BO:<?AJ!aX r²PR²PaBÄKAH0P ; P
ABÄH0@EP[Z
#id <




















































¶D F51  `
fl













































pTJ0P ¼F0PDæ?AJE@¼?AX0NM?¶XYH0; PÈB8¶B EFLP¢\c?A@¼?AJ0?
 B












































r²P @E:<J0K'& 0 











nfl  n& ×?A@E; B :!a@ ¼:E:<?AJ$?2n!eJ²S+&
fl












































































































#id  '$=0?A@ P

























EFLP ×?¶XYX<?¦:<J0K Dæ?¶J²SI:¼:Y?¶J²B>#9 'aJ²S#ÙR1' e@¼P8BA¼:ÝB4pTPaS10














 n(EF0PQJcb  
ff
g²:ÝB
eJ	PÈSIKAPff? ¦XYP ABí?AJLP E DC
fl
Z




















¢X BO? BOPQP8=:YK0Z flCnPe¦P;|Z IZ 3On eJ²Scb =2rK 9n1ffiMPÈDAZ:,ZflIg Z
,.-/ N%021
Q,SA\ S
d¢H0P ¼? EF0P W?
ÄSI:<; PJ²BÄ:Y?¶J!eXBOPAE:YJLKOn1#id  '¦DaJ$R PffP/:0@¼PaBEBÄPaS Po HL:YN 
aXYPJEX:YJ ¼P@E;$Bff? ¼F0PaJ0KAX<PaB6:YJ EF0P E@¼:=eJLKAH0XEE:<?AJ?0=T?¶@6P

























                 
                 
                 
                 
                 
                 


   




    
    





















































































































:cbHnqD ¼Z?#!d  7'aJ²S e PQ;|Z:,ZD3ff' I :<J #×R1'¼F0P Dæ?¶J²B¼@e:<J0PaSqd¢PX=aH0J!.:0@E?+:²P@ 
: B B@















E:Y?¶J ? ¼F0Pí:YJEP@ ADæPíDæ?¶J²SI:E:Y?¶J #NflIZ;7':YJE?





ABO:YJLKFe¦P;|Z',Zfln ::ÝBJ0?6cF!a@GS E? BOF0?
 EF!
 #id <
' aJ²S.#!d  'â:Y; :0X
¼F0P>×?AX<XY?










:YJ #!d  7'GZ












ADGFfl  n: BO?¶; P 






























































































fiffifl   '*19!=>. +0!$1ffi3 165!3?+&)	 ' .
$#?!3?+&),'*5.?%,)D.639: 1<39:<./' %,1ffi3
:<!F+&!$139#
jWFLP=p²J0:EP NM?¶XYH0; P)BEDGF0P; P6: B ×H0@¼J0:ÝBÄF0PaS|Rff H²BÄ:YJ0K EF0P :<Jff¼P@ ¶DæP Dæ?¶J²SI:¼:Y?¶J²B #NflIZ ' aJ²S











  Xn?:0@¼PaDæ: BOPXV?¶J0P N6aXYH0PN ):ÝB AB¼BO?,Dæ:EEPÈS ¦:EF P
ADGF Dæ?AJE@¼?AXcNM?AX<H0; P(n ¦FLP@EP 
D eJ	R²Pff:YJEPQ@ :0@¼PEPaS AB+ff#( '#gD ¼Z7b]=HrK 
g 'GZ
|





































































fl 'n EF0P·BOPaDl?AJ²S:!e@A6Dæ?¶:YJ²Dl:ÝSIPaB¦:EF :!a@ 8?














:<J #6IZ 3ff'CZ)	?¶@EP :0@EPÈDæ:ÝBÄPX 0

Nfiff=0?A@7P ADGF    0$ EF0PQ@EPff:ÝB  K eJ²S eJ|PaS,KAPBbffifl]  gâ?



















 GOn EFLPJ   
fl
%


























? PNMP@ nAJ0?6¼P ¼F!Ke¦P;|ZfiIZ>ff#9 'n#×R1'nDeJ KAPJLP@aXYX J0?6 R²P¢P/:²PaD<¼PaS&×?A@ E@¼:=aJ0KAH0XE¼:Y?AJTB
¼F! NI:<?AXEEP ¼F0P Dæ?¶J²B¼@e:<J0PaScd¢PXEeH0J!:0@¼?6:²P@A 0ff=0?A@ffP/e; :LXYP9n²:Cns:<J=:YK0Z flff#ÙR 'n?EF0P




































U #!d fl '?aJ²SRe¦P;|ZIZ>ff# 7'n¶Dæ?AJE@¼?AXMNM?AX<H0; PaB Sn?²J0?¶Jff4d¢:Y@¼:ÝDGF0XYPâNMPQ@ E: DæPaB 7
Ub
,.c














































 P :0@¼?,DæPPaS|Rff$P; :0XY?
















































































































ffiY^, '0: BâSIPaDæ?¶; :²?MBOPÈS ×H0@ ¼F0P@































































































































































































fiffiflfi  '*19!=>. +0!$1ffi3 165 89)a./+  +0) ' =  .639!$#&1 +]'*1  
JLK&MHNOMPK
[RQ,Sfiff S

















 ¼F0P  ?\c?A@E?¶J0?
 B































: BeX BO?%:!e@AE:¼:Y?¶J0PaS ×H0@ ¼F0P@ n8J!e;·PX2:YJE? ¼F0P:YJEP@ ADæPaB.¦:¼F aXYX6J0PQ:YKAF,R²?A@¼:YJ0K
\c?¶@E?AJL?
 B

































  Yff:ÝB EFLP7BÄPc? .«JLP:YK¶FIR²?A@CB?Z=0?A@









































             
             
             
             
             


   






































































































:<Jff¼?  ? :!a@ CB<0 # 7':(:0@E?
/,:Y;.



















































?A@8R	HTBO:YJLK	H(:¦:YJ²S #«BlZKb]=2rK 9n ffi[PaDAZ{,ZD3ffig 'GZ F0:YX<P EF0P EF0PQ?A@EP E:ÝD eX@¼PaBOH0XGB
:<J b]=2rK g¢PÈBaR0XY: BOF2SIPÈBO:Y@ eR0X<P|BeRL:YXY: :L@E?6:²P@AE:<PaB ×?A@.¼F0PaBOP :(:L@E?
/I:<;.¼:Y?¶J²B:YJ EF0P
: BO?+E@E?+:0:ÝD·DABÄP9n ADDæ?¶@GSI:<J0K ¼?$?AH0@ JIH0;·P@E: DeX@EPaBÄH0XCB>:0@EPaBÄPJEPaS|:YJ ffiMPaDAZ 30Z$R²PXY?
n?EF0P
BÄ:Y; :LXYP :(:0@¼?
/I:<;.¼:Y?AJ #NIZ.7'  ?A@ "LBíBOHfl; Dæ:YPQJff¼X WPQXYX ×?¶@¦?AH0@:0H0@A:²?MBOPÈBæZ
.0/1/0 K32,PM/ N]MPK
[








P=<ffK M 0 K>/,P=?@/N%0 M
96@¼P;.e:<J²B&¼? 







































2í:ÝB  ; J0P
?¶JP
¶D F ET C4aJ²S :0@¼?eN,:ÝS,PaS EF!
bCµF!AB EF0P·B¼@E?AJLK d¢PXEeH0Jfl :L@E?6:²P@A #9eX<X eJ0K¶XYPaB
*

























 n²BÄH²D F.¼F!Sb  Jgs:ÝBaJ$PaSIKAPff?
































?¶J0PWPQXYP; PQJff I ?+EF0PQ@ ¦:ÝBÄP9na:âF!¶B :0@¼PaDæ: BOPX W?¦PQXYP; PQJffCB
nGX,:YJ0K¦?¶J6SI:<}qP@EPJâBÄ:ÝSIPÈBs?0b  Jg«Z






















































































































































































¶B ?AJ0PLE  C
fl
n8¼F0PJ WP  ?AH0X S





















































































ffCn ffiMPaDAZ fiAZ.gWH0JTSIP@ EF0P.O
fl
g?A@
¼F0?AK¶?AJ!aXY: ABEBÄH0; :(¼:Y?¶JâZ 
P eXÝBÄ?JL?6EP ¼F!¼F0P ::0@E?
/,:Y;.


















 ffin ¼F0P$BÄPaDæ?AJTS  AD<¼?A@ ?AJ EF0P·@E:YK¶Fff«FfleJ²SBÄ:ÝSIP·?.#NIZ5,6'R²PaDæ?A;·PaB



















N:YJ  aJ²S níR0H(ní:YJµDæ?AJE@ AB ¼?%#6IZ5 'n7J0?+V?¶J ¼F0P|N+eX<H0P
?
N:YJ ¼F0PEFL:Y@GS






















?¶J0X?íF0?¶@E:`_Q?AJeX ?A@6NMP@AE: DeXcXY:<J0P·BOPK¶; PJGBæZwjWF0:ÝBff:ÝB  oMH0:EP$BE@E?¶J0K|@EPÈBE@¼:ÝD<¼:Y?¶J ×?A@
¼F0P ; PaBOF"C
fl
n>¦F0: D F2Dl?AH0X S R²P NM?A: SIPaS : n¢:YJ%EFLPSIPp²J0:¼:Y?¶J4#6IZ5' ? ¼F0P \?¶@E?¶J0?
 B
DlPXYX B

















 PNMP@n ¼F0:ÝB ?AH0X SVPJa:YXs; eJ ¶S0SI:¼:Y?¶J!eX
S,: ; DæH0X¼:YPaB>×?A@ :0@ AD<¼:ÝDaX¦Dæ?¶; :0H( ¼:Y?AJTB
n AB
n ×?A@6P/e; :LXYP9n;.eJ ×?¶@E; H0X=¶BF!¶S E? R P
¶S(:EPaSn aJ²Sn; ?¶@EP :Y; :²?¶@ aJff¼X9n ¦F0PJSIP eXY:<J0K ¦:EFSI: }qP@¼PJ aJ0:ÝBÄ?6¼@E?6:N+eX<H0PaB7:YJ
¼F0PSI: }qP@¼PJX
fl
n ?AJ0P$F!¶S E? p²J²S  ×?¶@ ¼F0P$KA@E: SKAPJ0PQ@¼?A@ E? :0@E?aN,:ÝSIP  K¶@E:ÝS
C ×?A@q BÄH²DGF ¼F!@n ×?A@P















¼F0PaBÄP AS0SI:E:<?AJ!aX :L@E?ARLXYP;$BEFflfie@¼:ÝBOP6:  ?AJ0P aJffCB E?$PJ²BÄH0@EP ¼F! #NIZ.
,6'Dæ?¶J²B¼:EHEPaB
aJ¶DDæH0@ EP :(:L@E?
























/I:<;.¼:Y?¶J²B? ¼F0PEP; :²P@ ¼H0@EP< SIP:²PJTSIPJ eJ²S EF0PEP; : PQ@¼H0@EP



































































































M&7 < - N
[
	M-:<
ac?¶J²BO: SIP@ EF0PDABÄP.¦F0P@EP EF0P.¼@E:=aJ0KAHLX=¼:Y?¶J C
fl
B@¼:ÝB!p²PaB EF0PDæ?¶J²B¼@e:<J0PaS d¢PX=aH0J!
:L@E?6:²P@A9n0R0H(íJ0?6¼F0P B¼@E?AJLKBd¢PXEeH0J! :L@E?6:²P@A9n0:«Z PMZ ¦F0P@EP ¼F0P@EPff: BeJ	:<Jff¼P@E:<?A@ PaSIKAP















/I:<;.¼:Y?AJ #6IZ5z '$:ÝBVK¶PJ0P@ eX<X 
























































J0PDæ?¶H0XÝS; ?,SI:   #6,Z.@z7'fiE? R P
aX  LBWP/AD< ×?A@:0:<PaDæP¦: BOP  ;·J0P_n!eXYR²P:
EF0PffDl?MB¦?
; ",:YJ0KfiEF0P7:<; :0X<P;PQJff E: ?¶J
?
¼F0P B¼D FLP; Pff; ?A@¼P6SI: ;$DlH0XQZjWF0P BO:<; :0X<P@>
:(:0@¼?/,:Y; E:<?AJH²BOPaS|F0P@¼P9n1¦F0: D F|: B7H²BOPaS
:<J	;.aJff :!




EPaS :YJ.EF0PffX<:YKAF¦? EFLPJ,H0; PQ@E:ÝD eX²@EPaBÄH0XCB:0@EPÈBOPJEPaS :YJffiMPaDAZ3R²PX<?
ffZ
ff
 EF0: B8:²?A:YJn  PW?¶H0XÝS8X<:"MP E? SI@  
@¼PJff¼:Y?¶J E? aJ eXYK¶?A@¼:EFL; :ÝD :0: eXYXEFflcDaJ e@¼:ÝBOP
¦FLPJ:Y; :0XYP;·PæJE: J0K ×?¶@E; H0X= #6IZ5z 'ff:YJ ¼F0P :L@EPaBÄPJ²DæP ?R²?6EF aJ0:ÝBÄ?6E@¼?6: aJ²S?AR(¼H²BOP




BÄH²DGF ¼F!Sb  Jgs: BDæ?¶; ; ?¶J
PÈSIKAP ? E  eJ²S E







 X E   E

Y,Z F0PJ





























Z0h@E?AK¶@a; :flAD"6aKAPaBnBOH0:eRLXYP ×?A@ EF0P






















$ ¼F0P eJLKAXYPÈBW:YJ E  eJTS	E



































































































































'CZ «J EF0P :ÝBO?+E@¼?6:0: DWBO:EH!
E:<?AJ{n












' aJ²S EFLP  ¶D<E?¶@W:YJ ×@E?¶Jffc?








































eJ²S6BÄH0; ; :<J0KcH(: ¼F0PW@¼PaBOHLXGB? EP@Aa@GS0BâXYP
































E:Y?¶J6? #6IZ5z 'nI:<J EFLP ffiC.WXY?M?+:²BW?aNMP@¼F0P¢@¼PXYPQN6aJff :!e:<@GB







=0?¶@7P/e; :0X<P9nM:YJ EF0P eR²?aNMPaSIPaB¼Dæ@E:<R PÈS	BO:EH!
































fiffifl	  '*19!=>. +0!$1ffi3 1 5 +*89) #&1 ' %,) +&),'(= .639: 1 5 +*89) )+&),'(39. 




















































































































































































fiffifl   89) 39!F+0) 1 
&<=>) #&%(89)/= )
 EF0: B8:²?A:YJn5eXYX:0@¼P:!e@ ¼:Y?AJTB a@EP¦:<J :0XEADæP E?ffB¼PEF0PmpTJ0:¼PWNM?AX<H0; P BEDGF0P;·P:YJ #6IZ;flfffl '
R²PX<?
ffZ?jWF0P.EPQ@E;$Bff:YJ #NIZflfifleR1' e@¼:ÝBÄP ×@¼?A; #NIZ;fl7'fi  ¼P@ BOHL; ; :YJLK ?aNMP@O L ncH²BÄ:YJ0K
¼F0PSIPaDæ?¶; :²?MBÄ:E:<?AJ²B #6,Z7' n#6,ZC,6'n#NIZ *7'n#NIZ5Z7'n ¶B  PXYX ¶B #6IZ>z7' naJ²SP; :0X<?,:YJLK EF0P























































































































fiffifl  19:<!	 %,./+&!$139#R51?' +*89);. 9!2# <= =>) +]'*!$% %,.?#&)
ffi[H(:(:²?MBÄP EFfl6P
¶D F; EPQ@E:=aX SI?A;.a:YJ~
fl








n    n?e@¼P8:<J²SIP:²PJ²S,PJffí? EF0P eJ0K¶H0X=a@
Dl?M?A@GS,:YJ!
EPcZ%ffi a@ E:<J0K ¦:EF EF0P; ?,SIPX¦P#o H!
E:<?AJ²B.#6fl,Z.' n>#6fl,Z 'naJ²S #6fl,ZD3ff' :YJ EF0@¼PP
S,:Y; PJTBO:Y?¶J²B















R²P6H²BÄPaSE?$@EPaS,H²DæP EFLP B:!¶DæP S,:Y; PJTBO:Y?¶J	:<J MpTJ0:¼P6NM?AXYHL; P6B¼D F0PQ; PMZ
«J.EFLP8D ABOPff?
cD<,XY:<J²SI@¼:ÝDaXsDl?M?A@GS,:YJ!
EPaBn(EF0PffDGF!aJ0KAPff? N6a@E:EeR0X<PaB; PQ@EPX I:<PXÝS0B   AD<¼?A@

:YJ EF0P:YJEPK¶@aJ²S0B6?,DDæH0@¼@E:YJLK:YJ #6IZ>7' n>#6,Z)z7'n #6IZ5z 'neJ²S #NIZ5*7'n eJ²S ¼FIH²B6:YJ EF0P
Dl?A@E@¼PaB:²?¶J²SI:YJLK EP@¼;$B:YJ #6,ZflfifleR1'lZ
Z




¦:YJ0K ffiMPaD<¼:Y?¶J²B 3LZfl>aJ²S 30Z;Cn6 P:0@¼PaBOPQJffâJ,H0; P@¼:ÝDaXA@¼PaBOH0XGBâ?AR( e:<J0PaS8H²BÄ:YJ0KEF0P

/I: B,; ; P¼@E:<D¦NMP@GBÄ:Y?AJ$?










¦F0: D F :ÝB7R!¶BOPaS
?¶J EFLP :0@¼?AK¶@e; :!AD"+eKAP












a@íBLB¼P; e@¼:ÝBÄ:YJ0K ×@E?¶; EF0P
X<:YJ0P e@E:y_
¼:Y?¶J? #NIZflfifl7'·NI:E ¢P¼?AJ{xÂB ;·PEF0?,SqZ jWF0P d¢:<@E:ÝDGF0X<P Dl?AJ²SI:E:<?AJ4#6,Zflfifl67'·:ÝB
:<; :0X<P;PQJff¼PaS8P; :0X<?
I:<J0K EF0P :²PJ!aX ; P¼F0?,SsZ
Wfl   1= <./'*!$#&13 !+*84%









c?AH0@%p²J0:¼P8NM?¶XYH0; P B¼D F0PQ; P9nff P6Dæ?¶J²BO: SIP@EF0P ×?AX<XY?
¦:YJ0K /,:ÝBI; 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































[   r_Prc e]
^ 
V`"Q  l  
^ 
rQ Q¢qPR[:5;0sVffir4
$
4
;LE
\4
f
R
F
+
e`N
\J4B]s7
VV^N
RjL
1
C
)])l2a9q6$0
J 
nOp68`68)54
C
0
